Involvements of mitochondrial thioredoxin reductase (TrxR2) in cell proliferation.
Mammalian cells contain two forms of thioredoxin reductase (TrxR), cytosolic TrxR1 and mitochondrial TrxR2. To investigate the biological roles of TrxR2, we generated stable HeLa cell lines expressing a dominant negative form of TrxR2 (TrxR2DN) under the control of the tetracycline-off system. We observed that TrxR2DN-induced cells, following stimulation with EGF, produced more hydrogen peroxide than uninduced cells. The extent of protein tyrosine phosphorylation of many proteins including ERK was higher in TrxR2DN-induced cells than in uninduced cells when stimulated with fetal bovine serum or EGF. Induction of TrxR2DN also resulted in the increased rate of progression of G1 to S phase in cell cycle and cell proliferation and affected the expression of many proteins involved in cell cycle. These results suggest that TrxR2 participates in the regulation of protein tyrosine phosphorylation and cell growth as a component of the mitochondria specific H2O2-eliminating system that includes peroxiredoxin III and thioredoxin 2.